To study the level of carer reported distress in mild dementia, over a 3-year period.
| INTRODUCTION
The most frequent challenges experienced by family caring for relatives with dementia are impaired activities of daily living (ADL), managing behavioural and psychological symptoms associated with dementia (BPSD), and avoiding risk and dangerous events. [1] [2] [3] Caring for people with dementia with Lewy bodies (DLB) is associated with significantly more distress than caring for people with Alzheimer disease (AD). 4, 5 Our previous work has also reported higher distress and an increased risk of psychiatric disorders in carers of DLB patients. Carers to people with AD (20.2%) and carers to people with DLB (40%) experienced moderate or high carer distress, which was associated with neuropsychiatric symptoms and impaired ADL functioning. 2 The most common cause of dementia is AD, affecting 65% to 77% of people with the condition. DLB is accounting for 15% to 26% of all cases [6] [7] [8] and is associated with symptoms like Parkinsonism, visual hallucinations, fluctuation in cognition, and REM sleep behaviour disorder and severe neuroleptic sensitivity. 9 We have recently reported a higher frequency of neuropsychiatric symptoms, including sleep problems, a more rapid cognitive decline, shorter time to nursing home admission, and shorter survival in DLB as compared with AD. 6, [10] [11] [12] There are few studies of the longitudinal course of carer distress in dementia. In 1 follow-up study over almost 5 years, spouses to persons with dementia had a 4-fold risk of getting a diagnosis of incident depression, compared with persons caring for relatives without dementia. 13 Other cross-sectional studies report varying levels of strain and distress across carers of different dementia types; however, 
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| Eligibility criteria
Participants with mild dementia were included in this study if they were living at home at baseline and had a spouse or child as a carer willing to participate. Patients with acute delirium or confusion, terminal illness, recently diagnosed with a major somatic illness, previous bipolar disorders, or psychotic disorder were excluded. Patients, who did not fulfil the criteria for mild dementia, or without a carer, were also excluded in this study.
| Carer measures
Type of carer, like child, spouse, or others was registered. Carer distress was measured using the Relatives' Stress Scale (RSS) 20 
Key points
• A longitudinal study of carer distress in mild dementia with 3 years of annual follow-ups.
• Carers to persons diagnosed with Alzheimer disease (AD) and dementia with Lewy bodies (DLB) were included.
• In DLB, high initial carer distress stayed stable during follow-up.
• In DLB, carer distress was significantly reduced at time of nursing home admission.
• In AD, low initial carer distress increased significantly during follow-up.
(IBM Corp 2012) and R 3.3 23 with the package nlme 3.1. 24 The graphics has been created by Matlab 9.0 (The MathWorks Inc., Natick, MA, 2016).
3 | RESULTS
| Cohort characteristics
Dem Vest longitudinal-study includes 223 people diagnosed with mild dementia, and of these 114 people with AD, 87 people with DLBs, and 22 people other dementia diagnosis (mixed, vascular, frontotemporal, and alcoholic dementia). Of these people, 162 had mild dementia, 63
were diagnosed with DLB, and 97 with AD, and had a carer (spouse or child) and thereby included in this study ( Figure 2 ). The baseline characteristics of the sample are shown in Table 1 ; 49.7% of the carers were spouses, and 50.3% were adult children. In the AD group, there were significantly more women patients (P = 0.002) and a shorter mean duration of symptoms (2.4 (SD = 1.9) vs 3.0 (1.9), P = 0.010) before baseline. Otherwise, there were no differences observed at baseline between the DLB and AD groups. At follow-up 1, 2, and 3 years later, a flow diagram is describing the numbers of carers included at the different time points (Figure 2 ).
| Carer distress
We found carer distress to significantly increase over time in mild dementia (P = 0.011), particularly during the first 2 years (P < 0.001) ( Table 2 , Figure 1 ). Carer distress in people caring for those with AD increased significantly more from baseline until 2 (P = 0.047) and 3
(P = 0.019) years follow-up (Table 3) . Distress in carers of people with DLB was higher than AD at baseline as previously reported by us 25 but remained relatively stable across the 3-year period. Analyses were adjusted for age, gender, duration of symptoms prior to inclusion, type of carer, admission to a nursing home, and MMSE total scores in an adjusted model without changing the results. Admission to a nursing home (n = 14) for a person with DLB, during the first year from baseline, was associated with a significantly lower RSS-total (P = 0.002) compared with those living at home (n = 27). A similar effect was not observed in carers to people with AD ( Figure 3) . However, the number of carers was highly reduced after the person with dementia was admitted to a nursing home, because care staff in the nursing home now answered RSS, and thereby were excluded in this analysis.
| DISCUSSION
To the best of our knowledge, this is one of few studies reporting carer distress over time in mild dementia, and comparing carer distress in those caring for people diagnosed with DLB and AD. We found a significant increase in carer distress after 2 and 3-year follow-up in the whole group. In AD, an increase in distress appears, but in DLB, it is relatively stable over time. Admission to a nursing home was associated with lower carer distress for those caring for people with DLB. To our knowledge, this is also one of few studies analysing carer distress with a particular focus on DLB.
This study reveals novel data that indicates high levels of distress in carers to people diagnosed with DLB, which then remain relatively stable over the 3 years of annual follow-ups. The reasons for this are unclear but may be related to the differential trajectory and prognosis of people with DLB, which would impact directly on carers. DLB is associated with shorter time to nursing home admittance and a shorter overall survival than AD. 11, 26, 27 This is further contextualised by a published study, 28 which reported no systematic increase in carer depression despite increasing dementia severity. The authors of this work hypothesised that carers reach an asymptomatic plateau as a result of adaptation to the stressors involved in caregiving. 28 Although the study by Danhauer et al (2004) focussed on carers of people with AD using adult day services, which is a different cohort than the cohort included in our study, this may provide insight into the findings described here. It is plausible that carers of people with DLB reach a plateau earlier than those with AD due to the severity of symptoms and rapidity of decline. It might therefore be expected that, if followed for a longer period, a similar plateau would also be seen in the AD carers, as described in the previous study, a hypothesis supported further by the slightly shorter disease duration prior to inclusion in the AD group compared with the DLB group in our study. Another possible and their relationship to carers subjective distress, over a 2-year period. They reported that the association between carer distress and increased severity and deterioration became stronger over time. 31 Further insight into the possible difference in distress is indicated by a review which reported no difference in overall distress but did describe differential experiences depending on the specific type of distress such as physical, relationship, and emotional sub-types. 32 As these are some of the cardinal symptoms of DLB, our findings may illustrate that the difference of the carer distress is directly influenced by DLB symptoms compared with AD symptoms. One cross-sectional and longitudinal study by Mohamed, Rosenheck, Lyketsos, and Schneider (2010) reported that severity of psychiatric symptoms and behavioural disturbances and patient's quality of life have stronger association with carers perceptions of distress than cognitive functioning and functional skills. 33 This study, however, only included participants with AD and their carers, and with 4 measure points, the last one was only 9 months after baseline.
The differential impact of nursing home admission on carer distress is also of interest. We adjusted longitudinal analyses for the time of nursing home admission. We found a significant reduction in distress in the DLB carer-group at the 12-month time point when the person with DLB was admitted to a nursing home. By contrast, there was no significant difference in AD carer distress following nursing home admission. It is possible that the group size was too small to detect a change, or that it was a regression to the mean, but there may be other factors contributing to this finding. As described earlier, previous studies comparing people with AD and people with DLB report higher rates of institutionalization, 27, 34 shorter life expectancy, 11,26 more common and severe depression, 35 and higher health-related costs 36 in people with DLB compared with AD. This might explain the drop in RSS total score over time, because people with DLB have a shorter survival time, translating to a shorter period of disease and carer distress, and a more
